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43 Abstract: Observations of the 2008 February outburst of V452 Cas show that 

^| the profile, duration and magnitude at maximum were very similar to the previ- 

ous superoutburst in 2007 September. Low-amplitude variations consistent with 
^ ■ previously observed superhumps were also seen. 
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V452 Cas is a poorly observed UGSU class of dwarf nova with a range of V ~ 15.3 — 18.5 and 

was thought to have rare outbursts. Shears et al. (2008) have recently reported an observing 

£-» campaign on this system and have revealed that it is much more active than previously 

thought, although the faintness of the outbursts means that they can be easily missed. V452 

Cas was first identified as a dwarf nova by Richter (1969) and limited observations by Bruch 

q ■ et al. (1987) caught one outburst. Spectroscopic confirmation of the dwarf nova classification 

was provided by Liu and Hu (2000) when the star was in quiescence at V — 18.6. Systematic 

visual monitoring did not begin until 1993 but most of these early observations had a limiting 

magnitude brighter than 15.0 so were unlikely to detect an outburst. Nevertheless, the first 

^ ' visual discovery was made later that year. 
H ' 

Shears et al. have searched the data in the AAVSO International Database and identified 
eight probable outbursts between 1989 and 2005. Most of these are poorly observed, with 
sometimes just the discovery observation. However, in two outbursts times series observa- 
tions revealed superhumps. These were first seen during the 1999 November outburst by 
Vanmunster and Fried (1999) who found the superhump period, P s h = 0.0891(4) d, and then 
during the 2000 September outburst by the Kyoto group (Kato 2000), although no period 
was reported. During the 2007 September superoutburst Shears et al. found a progression 



Table 1: Equipment used 



Observer Telescope 

Miller 0.35 m SCT 

Pickard 0.30 m SCT 

Shears 0.28 m SCT 



CCD 

Starlight Xpress SXVF-H16 
Starlight Xpress SXVF-H9 
Starlight Xpress SXV-M7 
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from early superhumps with P s h = 0.08943(7) d to late superhumps with P s h = 0.08870(2) 
d, at about 3 or 4 days into the outburst. 

During an intensive observing campaign between 2005 and 2008 Shears et al. discovered 
a further 23 outbursts. Most of these are short with durations of < 4 days and are never 
brighter than 16. 0C while 7 have durations > 8 days and are also brighter than 16. OC The 
shorter outbursts are identified as normal outbursts while the longer and brighter ones are 
superoutbursts. This division is consistent with what is known about the outbursts with 
superhumps. The 1999 September superoutburst lasted for 12 days and reached 14.7vis. 
Unfortunately there are insufficient observations of the 2000 September superoutburst to 
gauge its duration but it did reach 15.1 vis. The 2007 September superoutburst was observed 
extensively by Shears et al. and lasted at least 11 days, but was possibly a little fainter than 
the others, reaching 15. 3C at maximum. 

From the timings of the superoutbursts Shears et al. were able to derive a superoutburst 
period and the ephemeris has been used to help predict when these might be seen. The 
initial ephemeris suggested that one would occur in the middle of 2008 January (Shears and 
Lloyd, 2007), but the two outbursts discovered around this time, on 2008 January 4 and 
February 1 (Miller, 2008), both turned out to be normal outbursts. The superoutburst was 
finally seen about a month later but was not well observed due to a combination of poor 
visibility since it was close to solar conjunction, and poor weather. The equipment used is 
given in Table 1 and the sequence was the same as that used by Shears et al., provided by the 
AAVSO (Henden and Sumner 2002) and given in Appendix 1. The unfiltered observations 
were reduced as V and all the data are given in Appendix 2. 

Two unfiltered observations on the two nights before the outburst put the system fainter 
than 17.2C. On 2008 February 28 it was seen in outburst at 16. 0C and four days later it 
was slightly brighter at 15. 7C. The following night a single observations gave V = 15.63 
and on the same night a long time series gave V ~ 15.7. The second, shorter time series 
five days later put the star in decline at V ~ 16.2. The profile of the outburst is shown in 
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Figure 1: Light curve of the 2008 February superoutburst of V452 Cas showing the two 
upper limits prior to the outburst and the general profile of the outburst. Single unfiltered 
observations are shown as open squares and the time series V data as crosses. The other 
single V measurement is obscured by the first time series. 
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Figure 1 and it closely mirrors the 2007 superoutburst described in detail by Shears et al. 
From the profile the diagnostic features of the superoutburst are the duration, in this case 
> 10 days and the magnitude at maximum, which is V ~ 15.7. The observations near the 
middle of the outburst probably correspond to those at the end of the plateau phase in the 
2007 superoutburst and the second time series probably occurs two or three days prior to 
the final fade to quiescence. The decline rate of 0.10 mag/day over the second half of the 
outburst is very similar to the decline rate of the 2007 superoutburst over the same period. 
The best alignment of the two outbursts suggests that the 2007 superoutburst was discovered 
a day after it went into outburst. The onset of the 2008 superoutburst is well defined by the 
negative observations, but there is a few days uncertainty for the 2007 superoutburst so it 
is quite possible that it was discovered one day after the outburst began. 

The long time series was taken under poor conditions and the errors are larger than expected, 
so to improve the visibility of any variation a 5-point median filter has been applied and 
the independent values are shown in Figure 2. There is a suggestion of a cyclical variation 
and that has been fitted by a second order Fourier series with the late-superhump period 
from Shears et al. It is clear that the first harmonic is very strong and gives the impression 
that the period is half the expected value. Shears et al. did not see any variation similar 
to this but day six of the 2007 superoutburst, probably corresponding to JD = 2454349 
was not observed. The light curve from two days later does show a likely increase in the 
first harmonic but not to the extent seen here. The amplitude at this stage of the 2007 
superoutburst was 0.2 magnitudes and that is similar to the range seen here. 

The outburst characteristics of V452 Cas are now much better understood than previously 
but it is still an object worthy of continued attention. The normal outbursts are faint and 
short and can be easily missed but the superoutbursts are seen much more reliably. Shears 
et al. have identified all the superoutbursts since 2005 so it would be useful to extend 
this complete record to study their longer term behaviour. The next two superoutbursts 
are expected in 2008 June/July and November/December when the star is well placed for 
northern hemisphere observers. 
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Figure 2: Light curve of the long run showing the independent 5-point median filtered data 
with the Fourier fit fixed at the late-superhump period, P s h = 0.08870 d. 
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